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(54) Automatic cigarette processing macliine 

(57) An automatic cigarette processing machine ( 1 ) 
having a rantrol unit (32) arid a number of successive 
work stations (9), each having a respective number of ^ 
operating devices (10); for each work station (9), the 




control unit (32) has at least one respective controller 
(33) directly connected to the work station (9) and for 
controlling all the operating devices (10) at the work sta- 
tion (9) substantially independently of the other control- 
lers (33). 
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Description 

[0001] The present invention relates to an automatic 
cigarette processing machine. 

[0002] Automatic cigarette processing (manufactur- 
ing and/or pacldng) machines comprise a number of 
successive work stations, each for performing a se- 

, quence of operations by means of the combined action 
of respective operating device. By way of example, the 
operating devices of a work station may comprise a 
product conveyor powered by a respective electric mo* 
tor; a gumming device; folding mernbers activated me- 
chanically by the product conveyor (typically using 
cams) or by respective electric actuators; and a number 

. of sensors for controlling both product quality .and ma- 
chine efficiency. 

[0003] Known : automatic cigarette processirig ma- 
chines comprise s central control unit for controlling the 
operating devices at the various work stations by means 
of a number of controllers, each for coritrolling all the . 
machine operating devices performing the same (or 
sirnilar) functions. For exarnple, known automatic ciga- 
rette processing majchines of the above type comprise 
a central control unit having a PLC or PC processor (so- 
called machine controller) for perforrrilng the machine 
application program and logic tasks ori digital and ana- 
log signals (from the various sensors), one or more nrio- 
tion controllers for synchronized-motion functions, and 
one or more special high-speed-processing controllers. 
[0004] Automatic cigarette processing machines of 
the atx>ye type pose several drawbacks. Using a 
number of controllers, each for controlling all the ma- 
chine operating devices performing the same (or simi- 
lar) ^nctions, calls for a large number of electric cables 
along the whole length of the rnachine to connect each 
operating device to the respective controller. Moreover, 
testing the efficiency of each work station (e.g. when as- . 
sembling the machine) Is extremely difRcuit, on account 
of each controller being designed to operate simultane- 
ously with all the wortc stations on the machine. Each 
controller operates according to a specific logic and em- 
ploys a specific programming language, which are hor- 
,mally different firbrh those of the other controllers (e.g. 
PLC's are programmed in I EC 1131-3 standard object 
language, whereas motion controllers are programmed 
in "C" language), so that control software development 
and testing are expensive, painstaking Jobs requiring 
variously skilled programnfters. Finally, to increase 
processing power, one or more of the controllers must 
be replaced with higher-performance models, thus re- 
sulting in relatively high updating costs. 
[0005] WO0016647 discloses a cigarette rnanufactur- 
ing machine of the aforementioned type, i.e. comprising 
a central control unit for controlling the operating devic- 
es at the various work statioris by means of a number 
of controllers, each for controlling all the.machine oper- 
ating devices performing the same (or similar) functions. 
In particular the cigarette manufacturing machine dis- 



closed by.WO0016647 comprises a tobacco rod maker 
for making double length tobacco rods, a tipper for ap- 
. plying filters' to tobacco rods to form filter ti'pped ciga- 
rettes, and a transfer apparatus for transferring double 
. 5 length tot>acco rods from the rod maker to the tipper. 
. Each of the tipper and the rod maker comprises a plu- 
rality of field devices for monitoring and/or affecting pa- 
rameters of the rod maker, the tipper or the cigarettes 
t>eing manufalctured. A motion controller controls a plu- 
10 rality pf synchroriized motors. A PC based controller 
controls the motion controller, the devices on the tipper 
and the rod maker iand communicates with an HMI 
which is running on the same or a separate PC. The 
devices and the controller are linked by a field bus. The 
15 HMI PC and the motion controller are connected to the 
system coritrpller either over their own links or via the 
. fieldbus. 

[0006] 'US57870b2 discloses a control system for 
controlling a production fedllty, including a plurality of 

20 work stations each of which is provided with an auto- 
matically controllable working apparatus, has a control 
device for controlling the working apparatus so as to per- 
forrn, specified working and a data comrnunications net- 
work through which the control misans . communicates 

25 data on operation, of the working apparatus with other 
work stations so. as to reflect the dataJn operation of 
each worklrig apparatus. . , ^ ^ 

[0007] DE4217473 discloses a flexible manufacturing 
system having a loading point for either components or 

30 raw materials and an unloading point for the finished 
. products; components are transferred onto a loop con- 
veyor that serves a number of workstations positioned 
. around the outer loop and identification niarkihgs are 
read by local sensor and the data interpreted to select 

35 the workstation. Each workstation has a dedicated com- 
puter for control purposes and these are in communica- 
tion with a host computer managing the production con- 
tipl. 

[0008] It Is an object of the present invention to pro- 
40 vide an automatic cigarette processing machine de- 
signed to eliminate the aforementioned drawbacks, and 
which at the same time is cheap and easy to produce. 
[0009] ' According to the present Invention, there is 
provided an automatic cigarette processing rriachine 
^5 comprising a control unit and a nuriiber of successive 
work stations, each having a respective number of op- 
erating devices; characterized in that, for each work sta- 
tion, the control unit comprises at least one respective 
controller directly connected to the work station and for 
50 controlling all the operating devices at the work station. 
[0010] A non-lirnlting embodiment of the present in- 
vention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 

55 Figure 1 shows a schematic front view of an auto- 
matic cigarette packing machine in accordance with 
the present Invention; 

Figure 2 shows a block diagram of a control unit of 
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the Figure 1 machine. 

[0011] Number 1 in Figure 1 indicates as a wholjB an 
automatic cigarette processing machine for producing 
rigid, hinged-lid packets 2 of cigarettes. Each packet 2 
oomprises an orderly group 3 of cigarettes 4 wrapped 
in a sheet 5 of foil wrapping ririaterial; a collar 6 about 
group 3 and over sheet 5 of wrappiing material; and a 
blank 7 folded about group 3. 

[0012] Machine 1 is a substantially known type and 
comprises a frame 8 shown by the dash line in Figure 1 
and supporting a number of workstation® 9. eachhaving 
a respective number of operating devices 10. More spe- 
ctficaily, machine 1 comprises six work stations 9 : a sta- 
tion 9a for formirig groups 3 of cigarettes 4; a station 9b 
for supplying sheets 5 of foil wrapping material and col- 
lars 6; a station 9c for folding sheets 5 of wrapping ma- 
terial and collars 6 about respective groups 3; a station 
9d for supplying blanks 7; a statipn.9e for folding blanks 
7 about respective groups 3 (and over sheets 5 of wirap- 
ping iTiaterial and collars 6); and a station 9f for drying 
packets 2. 

[0013] The main operating devices 10 of each work 
station 9 shown in Figure 1 will now be described by way 
of exiahnple; it being understood that, in actual fact, each 
work station 9 normally comprises a larger number of 
operating devices 10 (in particular, control sensors) 
which cannot be detailed iri a schernaHc drawing ^uch 
as Figure 1. 

[0014] Station 9a for forming groups 3 of cigarettes 4 
comprises a hopper 11 for supplying cigarettes 4; a con- 
veyor ;I2 having trains of pockets 13, each for receiving 
a respective group 3 of cigarettes 4; optk:al control de- 
vices 14; and a transfer wheel 15. 
[001 5] Station 9c for folding sheets 5 of wrapping ma- 
terial and collars 6 about respecUye groups 3 comprises 
a wrapping wheel 16 for receiving groups 3 from transfer 
wheel 15; and a number of folding memt)ers 17 carried 
by, or outwards of, wheel 16. 

[0016] Station 9b for supplying sheets 5 of foil wrap- 
ping material arid collars 6 comprises a conveyor 18; a 
cutting device 19; and a supply wheel 20 for feeding 
sheets 5 of wrapping material and collars 6 together on- 
' to wrapping wheel 16. 

[0017] Station 9e for folding blanks 7 about respective 
groups 3 (arid over sheets 5 of wrapping material and 
collars 6) comprises a packing vvheel 21 for receiving 
groups 3 from wrapping wheel 16; a gumming device 
22; and a number of folding members 23 carried by 
wheel 21. 

[0018] Station 9d for supplying blanks 7 comprises a 
horizontal store 24 for blanks 7; and a supply wheel 25 
for feeding blanks 7 onto packing wheel 21 . 
[0019] And finally, station 9f for drying packets 2 com- 
prises a transfer and reject wheel 26; a drying conveyor 
27; a gumming device (not shown); an output conveyor 
28; and optical control devices 29. 
[0020] Machine 1 also comprises a main electric mo- 



tor 30 for powering wrapping and packing wheels 1 6 and 
21 (together with respective folding members 17 and 23) 
and transfer wheels 15 and 26; and a number of sec- 
ondary electric rriotors 31 for powering conveyor 12, 

5 supply wheels 20 and 25, dr^rig conveyor 27, and out- 
put conveyor 28! r 
[0021] Machine 1 corriprises a controf unit 32 O^igure 
2) in turn comprising seven identical coritrollers 33 (Fig- 
ure 2) corinected to bne another by a' local or remote 

10 BUS 34. For each wortc statiori 9a-9f. control unit 32 
comprises at least one respective controller 33a-33f, 
which is connected diredtlyi to respective wortc station 
9a-9f and controls all the operating de>rices 10 of re- 
spective work station 9a-9f substantiiaHy independently 

15 of the other controllers 33a-33f . More spedfically, each 
controller 33a-33f controls all, anci only, the operating 
devices 10 of the respective work station 9a-9f, and is 
physically Ideated dose to the respecflve work station 
' 9a-9f."y '/y^' 

20 [0022] In an alternative embpdimient not shown, a 

, work station 9 may be connected to two or more con- 
trollers 33, between which the tasks of controlling work 
station 9 are divided. This solution is used when a work 
station 9 calls for relatively high computing power. 

25 [0023] Locating each controller 33a-33f physically 
close to the respective woric station 9a-9f and connect- 
ing controllers 33 to one arjother by BUS 34 greatly re- 
duce the length (and therefore cost) of the electric wiring 
on machine 1 , by only one cable - BUS 34 - extending 

30 along the Whole of macNne 1, arid' by reducing the 
length of the other cables connecting operating devices 
10 to respective controllers 33. ^ 
^ [0024] Each controller 33 is a universal type program- 
mable in a language common to all of controllers 33. 

35 More specifically, each universal controller 33 is capable 
of performing motion controller functions, standard PLC 
instructions arid special logic operations, so as to be 
perfectly capable of cohtrblling all the operating devtees 
(motors, folding members, optical control devices, gum- 

40 ming devices, sensors ...) at the respective wortc station 

9,: ' ^ • 

[0025] Control unit 32 comprises six controllers 33a- 
33f, each connected to a respective wortc station 9a-9f ; 
and a controller 33g for controlling rnain electric motor 

45 30 and coordinating starting and stopping of automatic 
machine 1. Main electric motor 30 supplies secondary 
electric motors 31 di rectly with a sync signal over special 
wiring (not shown). Physically supplying secondary 
electric motors 31 with the sync signal, without going 

50 along BUS 34, ensures the sync signal undei-goes no 
transmission delays in any situation. Main electric motor 
30 therefore acts as a master, while secondary electric 
motors 31 are controlled by main electric rhotor 30 as 
slaves. 

55 [0026] Control unit 32 also comprises an interface de- 
vice 35 (typically a personal computer), which performs 
the iunctions of an HMI interface (i.e. an interface to- 
wards a human operator) and is connected to BUS 34 
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by a connecting device 36 operating, for example, ac- 
cording to an Ethernet-type protocol. Interface device 
35 is also connected to a known central control unit 37 
over a network connection 38 (typically according to a 
Fast Ethernet-type protocol); and central control unit 37 
provides for monitoring and synchronizing operation of 
the automatic machines in the production bay of which 
automatic maichine 1 fomns part. 
[0027] Controllers 33 generally share certain control 
signals of automatic machine 1 over BUS 34. More spe- 
cifically, each controller 33 comprises a numt)er of 
known memory cells (not shown) in which are stored the 
values of the control signals of respective work station 
9; and each controller 33 allows the other controllers 33 
readAvrite access to certain memory cells over BUS 34. 
[0028] In a preferred embpdiment, to reduce overall 
use of BUS 34, a first controller 33 may read said mem- 
ory cells of a second controller 33 on behalf of a third 
controller 33 with which it is to communicated 
[0029] Control unit 32 is therefore implemented by 
means of one type of controller 33 and is therefore pro- 
grammed in one language and with one type of pro- 
gramming logic, thus permitting corisidierabie time-sav- 
ing advantages. Moreover, each controller 33 is de- 
signed to operate solely with one work station 9, which 
may therefore be tested substantially independently of 
the other work stations 9, with obvious advantages, for 
exarnple, when assembling automatic machine 1 or per- 
forming diagnostic operations. Finally, to Increase the 
processing power of a given work station 9, this need 
simply be equipped with a further controller 33 to per- 
form some of the control functions and so reduce the 
work load of the existing controller 33 using scalable ar- 
chitecture. 



Claims 

1 . An automatic machine (1) comprising a control unit 

(32) and a number of successive work stations (9), 
each having a respective number of operating de- 
vices (10); characterized in that foreach wortc sta- 
tion (9), the control unit (32) comprises at least one 
respective controller (33) directly connected to the 
work station (9) and for controlling all the operating 
devices (10) at the work station (9). 

2. An automatic cigarette processing machine as 
- claimed In Claim 1, wherein each said controller 

(33) controls all and orily the operatirig devices (10) 
of the respective work station (9) substantially inde- 
pendently of the other controllers (33). 

3. An automatic cigarette processing machine as 
claimed in Claim 1 or 2, wherein each said controller 
(33) is located physically close to the resF>ective 
work station (9). 



4. An autornatic cigarette processing machine as 
claimed in Claim 1 , 2 or 3, wherein said control unit 

(32) Qomprises a BUS (34) for connecting said con- 
trollers (33) to one another. 

5. An automatic cigarette, processing machine as 
claimed in Clainri 4, wherein said BUS (34) is local. 

6. An automatic cigarette processing machine; as 
10 claimed In Claim 4, wherein said BUS (34) is re- 
mote. 

7. Ah automatic cigarette proceissing machine as 
claimed in Claim 4, 5 or 6, wherein said controllers 

(33) share certain control signals of the automatic 
cigarette processing maichine (1) over said. BUS 

(34) . . 

8. An automatic cigarette processirig machine as 
20 claimed in Claim 7, yvherein each controller (33) 

comprises a nurnber of menriory cells in which are 
stored the values of the control signals of the re- 
spective work station (9); each controller (33) allow- 
ing the other controllers (33) r^ad and/or write ac- 
25 cess to certain said memory cells over said BUS 

(34) . V ; 

9. Ah automatic cigarette processing machine as 
claimed, in Claim 8, wherein a first controller (33) 

30 may read said memory cells of a second controller 
(33) on behalf of a third controller (33) with which it 
is to communicate, so as reduce overall use of the 
BUS (34). 

35 10. An automatic cigarette processing machine as 
claimed in one of the foregoing Claims, wherein 
said control unit (32) comprises an interfeice device 

(35) for performing HMI interfece functions. 

40 11. An automatic cigarette processing machine as 
claimed iri Claim 10, wherein said interfece device 
(35) communicates with, said controllers (33) by 
means of an Ethernet-type protocol. 

45 12- An automatic cigarette processing machine as 
cialmed in Claim 10 or 11, wherein each controller 
(33) comprises a number of memory cells in which 
are stored the values of the control signals of the 
respective work station (9); said interface device 

50 (35) having read and/or write access to certain said 
memory cells over said BUS (34). 

13. An automatic cigarette processing machine as 
claimed In one of Claims 1 to 12 and comprising a 
55 number of conveyors ( 1 2, 1 5, 1 6, 1 8, 20, 2 1 , 25, 27, 
28) for feeding the products (2, 3, 4, 5, 6, 7) being 
processed through said work stations (9), and 
which are activated by respective electric motors 
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(30, 31); a sync signal, generated by a main electric 
motor (30), being supplied physically to all the other 
secondary electric motors (31). 

14. An automatic cigarette processing machine as s 
claimed in Claim 1 3, wherein said control unit (32) . 
comprises a: further controller (33) for controlling 
said main electric motor (30) and coordinating start* 
ing and stopping of the automatic cigarette process- 
ing machine (1). 10 

15. An iautornatic cigarette processing machine as 
claimed in one of Claims 1 to 14, wherein each said 
controller (33) is a universal controller (33) pro- 
grammable in a programming language common to is 
all said controllers (33). . 

16. An automatic dgarette processing machine as 
claimed in Claim 14. wherein each said universal 
controller (33) is capable of performing motion con- 20 
troller functions, standard PLC instructions and 
special logic operations. 

17. An automatic cigarette processing machine as 
claimed in one of Clairns 1 to .16,'wherein said con- 25 
trollers (33) are all identical. 
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